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PRE-LOADING CONTENT TO CACHES 
FOR INFORMATION APPLIANCES 

FIELD OF THE INVENTION 

5 The present invention relates to systems for providing an information appliance 

with information content, including multimedia from a remote, on-line content provider, and 
more particularly relates to systems for caching information content at intermediate locations 

u readily accessible to the information appliance. 
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Various information appliances exist that enable customers to be provided with 
information content. The customers may be mobile, traveling from location to location and 
utilizing multiple information appliances, such as in the case of a traveling salesperson. Such 
information appliances include televisions, portable computers and automobile navigational aids, 
among others. In a conventional system, the information appliance connects to an access node of 
«' a network of interconnected servers that are in turn connected to multimedia servers that provide 
^ information content. Using an information appliance, a mobile customer is able to download 
multimedia information content to review news, movies, radio, books and other files containing 
information of various types and formats. Typically, however, a mobile customer's review of 
20 the requested/desired information content is delayed until an entire file or a substantial portion of 
a file is received at the information appliance. This delay may be significant, as the information 
appliance may need to access remotely located information content providers via a vast network 
of interconnected servers. In addition, packet loss during transmission can result in reception of 
low-quality versions of real-time information content that is to be presented to the mobile 
25 customer. Moreover, delay and packet loss are magnified as transmission distance increases and 
as the number of interconnected servers that are interacted with along the transmission path 
increases. 

In order to reduce delay and packet loss during reception of information content, 
some information appliances and networks provide cache memories. A cache provides a place to 
30 store information more or less temporarily, saving time and reducing the burden of re-obtaining 
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the stored information from a remote location via the network. For example, a web page that has 
been requested by a conventional web browser is stored in the browser's cache directory on the 
hard disk of the information appliance. That way, when the mobile customer returns to a 
recently viewed page, the browser can obtain the web page from the cache rather than the 
5 original server, thereby saving time and reducing network traffic. 

In the same manner, caching can be implemented on a network by distributing 
information content to multiple cache servers from which most users would obtain information 
O and by periodically refreshing the information content stored at each cache server. The cache 
} q server is located relatively close to information appliances and typically within an enterprise that 
1-W saves information content that server users have requested so that successive requests for 

10 

j»k/ previously requested information content can be satisfied by the cache server rather than 

■ b requiring an extended use of the network. The cache server not only serves its users by obtaimng 

O information more quickly but also reduces network traffic. Thus, a cache server improves the 

fy 

f|j speed and the reliability of the delivery of information content, providing a higher quality of 

ijy service because information content is not transmitted via congested networks. 

ill Conventional cache systems for mobile customers, however, suffer various 

deficiencies similar to those described above for non-cache systems. First, content stored in an 
information appliance at one location may not be available in an information appliance at another 
location. Second, content stored in a cache at one location may not be stored in a cache at 

20 another site. As a result, the mobile customer may be required to wait for information content to 
download from a remote information content provider. Such an arrangement may also cause the 
mobile customer to receive a low-quality version of the desired information content. Worse yet, 
the mobile customer may not be able to access the desired information content. These 
deficiencies are exacerbated by the mobile customers' need for information at specific locations 

25 and times. 

SUMMARY 

The present invention overcomes these deficiencies of the current conventional 
systems by a system and method for pre-loading information content into caches corresponding 
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to information appliances that the user may use in the near future. An exemplary method for pre- 
loading information content into a cache include viewing or accessing information content using 
an information appliance. Then transmitting a request to pre-load the information content to a 
cache associated with another information appliance. And lasting viewing or accessing the 
information content at the other information appliance. 

In this fashion, the information content will arrive at a particular information 
appliance prior to the arrival of the user at that information appliance. Waiting by the user for 
the information content is eliminated. Furthermore, pre-loading greatly increases the allowable 

data transfer time for the information content. With this increased data transfer time, the 

111 

lfij information content of the present invention may arrive at a particular information appliance 
it with a higher quality than the same information content of the current conventional systems, 
since the higher quality version of the information content may have a prohibitively long data 
I transfer time in the current conventional systems. 
|!? Another feature of one embodiment of the present invention that facilitates the 
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f$ pre-loading of information content for the user is a user calendar interface. The interface may 
]y be, for example, an application running on a computer, or an application running on a personal 
digital assistant (PDA), or any other number of interfaces. The user calendar stores a plurality of 
events and locations for any given day. For example, events and locations such as a flight, a 
hotel, and a rental car can be stored for a typical day, in the user calendar if the user were to go 
20 on a business trip. Associated with these events and locations is also the time duration for these 
events to take place. For the purpose of the present invention, the user can instruct the system to 
pre-load information content to the various locations where the user will be present. The system 
then retrieves information on the network address for the information appliances associated with 
the locations and network addresses of the caches and proxy servers associated with the 
25 information appliances. Then the information content is transmitted to the locations specified by 
the user. Other and further aspects of the present invention will become apparent during the 
course of following description and by reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a diagram illustrating various components of one embodiment of the 
present invention. 

Fig. 2 is a flow chart depicting an exemplary sequence of actions performed by a 
user of the present invention. 
5 Fig. 3 is a flow chart depicting another exemplary sequence of actions performed 

by a user of the present invention. 

Fig. 4 is a flow chart depicting yet another exemplary sequence of actions 

H 

Q performed by a user of the present invention. 

!:i Fig. 5 is a diagram illustrating one aspect of the user calendar of the present 

m 

invention. 

Fig. 6 is a diagram illustrating another feature of the user calendar of the present 
Fig. 7 is a diagram illustrating one embodiment of a data structure of the user 
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invention. 
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calendar. 
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fi Fig. 8 is a flow chart depicting an exemplary operation performed by the user 

P ' 

III calendar. 

Fig. 9 is a flow chart depicting another exemplary operation performed by the 

user calendar. 

Figs. 10A-C constitute a flow chart depicting an exemplary operation performed 
20 by a proxy server of the present invention. 

Fig. 1 1 is a flow chart depicting another exemplary operation performed by the 

proxy server. 

Fig. 12 is a diagram illustrating an exemplary proxy directory of the present 
invention for an airline. 

25 Fig. 13 is a diagram illustrating an exemplary proxy directory of the present 

invention for a hotel. 

Fig. 14 is a diagram illustrating an exemplary proxy directory of the present 
invention for a rental car. 
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Fig. 15 is a diagram illustrating an exemplary proxy directory of the present 
invention for a location within an university. 

Fig. 16 is a diagram illustrating an exemplary proxy directory of the present 
invention for an internet service provider. 

Fig. 17 is a diagram illustrating an exemplary proxy directory of the present 
invention for an automobile. 

Fig. 18 is a diagram illustrating an exemplary communication to a billing server 
used in one embodiment the present invention. 

DETAILED DESCRIPTION 

In accordance with one embodiment of the present invention, a system is provided 
that pre-loads information content to caches and information appliances for mobile customers. 
The system preferably consults a calendar for the mobile customer to determine the identity of 
the proxy server to pre-load with specified information content at a particular time. 

Fig. 1 is a diagram illustrating various components of one embodiment of the 
present invention. For illustrative purposes, the type of information content shown in this figure 
is multimedia information. It should be understood, however, that the present invention may be 
adapted to service other types of information content. Information appliances 102 are used by 
the user to view the information content. The information appliances available to the user 
preferably include a web browser, one or more media players or other applications that can 
properly process the information content, and a user calendar which will be discussed in detail 
hereinafter. The media players may be an MPEG movie player, an MP3 music player or a player 
capable of processing other types of media. The information appliances 102 may be wired or 
wireless and can communicate with access networks 104, which also maybe wired or wireless. 
The access networks 104 provide communication channels between the information appliances 
102 and the access nodes 106, which contain proxy servers that have caches for pre-loading 
information content. Each cache or partition of a cache can be associated with one or more 
information appliances 102. The information content is stored in multimedia servers 112 and 
114, as streaming type and non-streaming type, respectively. Proxy directories 1 16 are servers 
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that associate each information appliance 102 with a network address of a proxy server 106 that 
includes caches. When a user requests information content to be pre-loaded to a specific 
information appliance 102, information content is retrieved from proxy directory 1 16 so that it 
can be pre-loaded to the appropriate cache. Billing servers 110 monitor the activities of the 
proxy servers in the access nodes 106, and generate billing information for each user based on 
these activities. A data network 108 links the various system components together, including the 
billing servers 110, the proxy directory 116, the multimedia servers 112 and 1 14, and the proxy 
servers 106. The data network 108, which may be the Internet, an intranet or any other suitable 
network, enables communication between the aforementioned components. 

Fig. 2 is a flow chart depicting an exemplary sequence of actions performed by a 
user of the present invention. In step 210, the user views the information content at a first 
information appliance. When the user decides to continue viewing the same information content 
at a second information appliance later in time, the user, in step 220, may view a personal 
calendar to determine a scheduled event, along with the location of the event and the period of 
time during which the us^r will be at the event. The event may be, for example, an airline flight. 
The user then selectes the event at step 230, and thereafter, in step 240, the calendar will issue 
commands to the proxy servers to pre-load the information content to the proxy server associated 
with the event. 

Fig. 3 is a flow chart depicting another exemplary sequence of actions performed 
by a user of the present invention. In step 310, the user views the information content at a first 
information appliance. When the user decides to continue viewing the same information content 
later in time, the user, in step 320, can instruct the information appliance to issue the necessary 
command to pre-load the information content to the cache associated with the next scheduled 
event in the user calendar, whether or not the user is aware of the scheduled events in the user 
calendar. The commands issued by the information appliance may include communicating with 
the user calendar; comparing the time duration of the events with the current time to determine 
the next event; and instructing the user calendar to communicate with the proxy servers to pre- 
load the information content. 
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Fig. 4 is a flow chart depicting yet another exemplary sequence of actions 
performed by a user of the present invention. In step 410 the user first views the information 
content at a first information appliance. When the user decides to continue viewing the same 
information content later in time at a second information appliance, the user, in step 420, views a 
user interface supplied by an organization associated with a second location. For example, if the 
user wishes to pre-load the information content into a cache associated with an information 
appliance on a flight that the user will be taking, then the user would view a web page provided 
by an airline. In step 430, the user will then use the interface to submit a request that the 
information content be pre-loaded into the cache associated with the second information 
appliance. The organization will then issue a command to pre-load the information content to 
the appropriate cache. The command may include communicating with the proxy server 
associated with the second location and instructing the proxy server to pre-load the information 
content into caches associated with the second location. 

Fig. 5 is a diagram illustrating one aspect of the user calendar of the present 
invention. A user interface embodied as a monthly calendar 510 is provided to the user, with a 
memory partition associated with each day of the month. It should be noted that although only 
one month is shown in the figure, the user calendar of the present invention can store several 
months of calendar information. The user calendar also includes a memory partition 520, which 
is shown in Fig.5, for illustrative purposes, as being associated with the date February 6 th , 2001, 
and which can be accessed by the user, for example, by using a mouse-pointer and double- 
clicking on that date on the monthly calendar. Memory partition 520 contains a listing of any 
events 522 and 524 scheduled for the user on that day. Note that associated with each event, 
such as event 522 and 524, are the time duration of the event, the type of the event and the 
specific location where the event will occur. The user calendar also stores other data associated 
with each scheduled event but not made accessible to the user, such as the network address for 
the proxy server containing the cache associated with a scheduled event, and a unique identifier 
used by the present invention to identify the scheduled event. This additional data allows 
information content to be loaded into the appropriate cache in response to the user requests. 
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The user calendar also permits the user to perform a variety of functions. The 
user is first allowed to scroll down the list of scheduled events and select an event from the list, 
as shown by the box drawn around event 522. The calendar also includes several interface 
"buttons" that permit the user to add a selected scheduled event 525, change the data associated 
with a selected scheduled event 526, delete a selected scheduled event 527, and request pre- 
loading of content to a cache associated with a selected scheduled event 528. The operation of 
the user calendar when the user selects the content pre-loading button will be discussed in detail 
hereinafter in connection with Fig. 6. 

Fig. 6 is a diagram illustrating another feature of the user calendar of the present 
invention. When a user chooses to pre-load information content to the selected scheduled event 
by, for example, clicking on the Content Pre-load button 528 shown in Fig. 5, a new window 610 
is displayed to the user. The new window is associated with only one scheduled event, in this 
case the airline flight CO 1500. Upon user selection of the Content Pre-load button, the calendar 
will take information content that is currently being processed by the information appliance, 
transmit a request for content pre-loading to a proxy server associated with the scheduled event, 
and display the name of the pre-loaded information content in window 610. 

For example in Fig. 6, the movie Raiders of the Lost Ark is being downloaded via 
browser 20 and played on media player 622. When the user chooses to pre-load the movie for 
use aboard his flight CO 1500, the calendar instructs the proxy server associated with the flight 
CO 1500 to pre-load the movie file into the proxy server's cache, and displays the content pre- 
loading as entry 612 in window 610. Note that more than one item of information content can be 
pre-loaded into the same cache, as shown by entries 614 and 616 in window 610. A usage 
indicator 618 is also provided in window 610 for displaying the percentage of the portion of the 
cache allocated to the user that is currently being used to store content pre-loads. A delete button 
619 is also provided so that the user may cancel one ore more items of selected information 
content. In the case that a user cancels an item of content or an event is cancelled or 
rescheduled, the user calendar will transmit a message to the associated server so that it may 
delete the scheduled pre-loads or information content. 
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Fig. 7 is a diagram illustrating one embodiment of a data structure of the user 
calendar. The calendar 710 is the monthly calendar shown in Fig. 5 as item 510. Each day in the 
monthly calendar 710 has a memory partition associated with it where a number of scheduled 
events are stored. This association is accomplished by a pointer that connects a day in the 

5 monthly calendar 710 with the first scheduled event 720. The first scheduled event then in turn 
points to a second scheduled event 722, and so on. The scheduled events 720 and 722 
correspond to the scheduled events 522 and 524 in Fig. 5, and the remainder 724-728 would 

□ correspond to any additional scheduled events added by the user. 

0 Fig. 8 is a flow chart depicting an exemplary operation performed by the user 

M calendar when the user requests that information content be pre-loaded into a cache associated 
i{ with a selected scheduled event. In step 802, the user calendar awaits a user request to pre-load 
# information content. After receiving the request, in step 804, the user calendar asks the user's 
1*| information appliance for a network address of the information content to be pre-loaded. In step 
806 the user calendar receives the network address for the information content and, in step 808, 

jy ■ 

M communicates with the proxy directory, shown as item 1 1 6 in Fig. 1 , to request a proxy address 

jfy for a proxy server associated with the stored scheduled event. In step 810, the user calendar 
receives the proxy server address and, in step 812, requests the proxy server to pre-load the 
information content. In step 814, the user calendar receives an acknowledgement from the proxy 
server, wherein the acknowledgement includes a unique transaction identifier associated with the 

20 request for pre-loading. In step 8 1 6, the user cal endar then stores the proxy server address and 
the unique identifier, maintaining the association between the data and the scheduled event. 
After the data is stored, the user calendar can return to the initial step in the process and wait for 
instructions from the user. 

Fig. 9 is a flow chart depicting another exemplary operation performed by the 

25 user calendar when a user submits a request to delete an information content pre-load. In step 
902, the user calendar awaits a user to request to delete a content pre-load. After receiving the 
request, in step 904, the user calendar reads the proxy server address and the unique transaction 
identifier associated with the pre-loading sought to be deleted. In step 906, the user calendar 
then transmits a request to the proxy server to delete the content pre-loading identified by the 
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transaction identifier. The user calendar, in step 908, receives an acknowledgement from the 
proxy server and, in step 910, deletes the proxy address and unique transaction identifier 
associated with the deleted content pre-load. 

It should be noted that the user calendar may be presented in several embodiments 
without departing from the spirit of the present invention. In one embodiment, the user calendar 
may be a software program installed in a stand-alone hardware device, such as a Personal Digital 
Assistant (PDA), that is in wireless communication with the proxy servers, the information 
appliances and other components of the present invention. In another embodiment, the user 
calendar may be software components or modules installed as parts of a larger software program, 
such as the user interface provided by an airline mentioned in the discussion for Fig. 4. In such 
an embodiment, the user calendar is in wired communication with the proxy servers, the 
information appliances and other components of the present invention. 

Fig. 1 OA is a flow chart depicting an exemplary method by which a proxy server 
of the present invention processes pre-loading requests. In step 1010, the proxy server receives a 
request from an interface. In steps 1020 and 1030, the proxy server examines the request to 
determine whether it is a request to create a scheduled content pre-loading or a request to delete a 
scheduled content pre-load. If the request is to create a content pre-load, then the proxy server 
operation proceeds to Fig. 10B. If, however, the request is to delete a request for content pre- 
load, then the proxy server operation proceeds to Fig. 10C. 

As shown in Fig. 10B, if the request is to create a pre-load, the proxy server, in 
step 1040, generates a unique transaction identifier for the request. In step 1050, the server adds 
the request to a Scheduled Pre-load Table (SPT). This includes adding all the information 
needed for the content pre-loading to occur, including the date and time of the scheduled event 
during which the information content will be used, together with the network address of the 
information content. Rather than pre-loading the content immediately upon receipt of a request, 
the proxy server may store all requests in the SPT, and execute all requested pre-loads together at 
some time prior to the scheduled event. The details of the SPT and its operations will be 
discussed in detail hereinafter in connection with Fig. 13. In step 1 060, after loading the request 
into the SPT, the proxy server transmits the unique transaction identifier and proxy server 
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address to the requestor, which in an advantageous embodiment is the user calendar, and returns 
to step 1010 to await further pre-loading requests. 

As shown in Fig. 10C, if the request received by the proxy server is to delete a 
prior content pre-loading request, the proxy server in step 1070 first searches the SPT to identify 
an entry with a unique transaction identifier that matches the one transmitted along with the 
deletion request. In step 1080, once the matching entry is found, it is deleted from the SPT. In 
step 1090, the proxy server transmits an acknowledgement to the originator of the request (e.g., a 

Q user calendar) indicating that the entry has been deleted, and the proxy server returns to step 

O 

ill 1010 to await further requests. 

Fig. 1 1 is a flow chart depicting an exemplary method by which the proxy server 
ft of the present invention executes pre-loading. As discussed above in connection with Fig. 10, 
T the Scheduled Pre-load Table (SPT) includes entries for each request for a content pre-load. 
O Each entry includes a unique transaction identifier; the identity of the user who submitted the 
Ill request; a network address of the information content sought to be pre-loaded; the point in the 
lJ! information content where the pre-loading will begin; the date and time of the scheduled event 
fU where the information content will be used; and the status of the pre-loading. The pre-loading 
status can indicate either: pre-loading has not started; pre-loading is in progress; or pre-loading 
completed. 

Referring to Fig. 1 1 , in step 1 102, the proxy server waits T seconds, where T 
20 seconds is the time interval between executions of requests for pre-loading. In step 1 104, after T 
seconds have elapsed, a memory location is designated as a counter and an integer N is stored in 
the counter, where N is the total number of entries in the SPT. In step 1 106, the proxy server 
reads the entry corresponding to the integer N stored in the counter (i.e., the Nth entry). In step 
1 1 08, the status of the pre-loading is read. If the status indicates that pre-loading has not begun, 
25 then, in step 1110, the proxy server determines if the current date and time is less than M minutes 
before the date and time of the scheduled event, where M is a predetermined number. If the time 
of the scheduled event is after the current time, pre-loading is performed in step 1 1 12, and the 
status of the request is changed in step 1 1 14 to indicate that pre-loading is either in progress or 
has been completed. In step 1116, after the pre-loading is completed, the counter is decremented 
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by "1" In step 1 1 18, if the value of the counter is less than zero (indicating that all requests in 
the SPT have been executed), then the process returns to step 1 102, where the proxy server 
awaits T seconds before it again beings executing pre-loading requests. If the value of the 
counter is greater than or equal to zero (indicating that not all requests in the SPT have been 
executed), then the process returns to step 1 106, where the proxy server executes the next request 
for pre-loading. 

There are a couple of points in the flowchart of Fig. 1 1 where the proxy server 
may determine that pre-loading the request should not be executed and, thus, that request is 
skipped and the next entry is considered. For example, in step 1 108, if the status of the pre- 
loading request indicates that re-loading is in progress or has been completed, then steps 1110- 
1 1 14 are skipped, and the proxy server proceeds to step 1116, where the counter is decremented, 
thereby signaling that the next request should be considered. In step 1110, if current date and 
time is not more than M minutes before the date and time of the scheduled event, then steps 
1 1 12-1 1 14 are skipped, and the process proceeds to step 1116. 

As discussed above in connection with Fig. 1, the proxy directory 116 shown in 
Fig. 1 stores the network addresses of all the proxy servers used in the system. As will be 
discussed in detail in connection with Figs. 12-17, the proxy directory 116 may be partitioned 
into different categories, with each category representing a different industry or service provider. 

Fig. 12 is a diagram illustrating an exemplary proxy directory of the present 
invention for an airline. The directory contains one or more entries, each associated with a 
particular aircraft. Field 1210 contains the name of the airline that operates the aircraft, such as 
American Airlines. Field 1220 stores the flight number, such as CO 1500. Field 1230 contains 
the flight's date and time of departure. Lastly, field 1240 contain the proxy address associated 
with the aircraft assigned to the flight. In the figure, the proxy address is represented by an IP 
address. However, an embodiment of the proxy directory can use any number of address formats 
to designate a proxy address. Preferably, the airlines would maintain the proxy directory, which 
would receive requests for aircraft proxy addresses. A request for an aircraft proxy address may 
include the airline name 1210, the flight number 1220, and the departure date and time 1230. A 
search is conducted on the directory and a response is returned to the requestor (e.g., user 
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calendar) which includes the associated aircraft proxy address 1240. The proxy directory may be 
configured in any number of ways. For example, the aircraft proxy directory may use one cache 
to store content for all of the passengers in the aircraft; in such case, only one aircraft proxy 
address 1240 will be associated with the flight. 

Fig. 13 is a diagram illustrating an exemplary proxy directory of the present 
invention for a hotel. Field 1310 contains the name of the hotel, such as the St. Regis hotel in 
New York City. Field 1320 contains a unique reservation number associated with the 
reservation made by the user. An alphanumerical sequence of any length can be used as the 
reservation number, but as an example it is represented in the figure as a six digit number. Field 
1330 contains the proxy address of the proxy server associated with the hotel reservation. In the 
figure, the proxy address is represented by an IP address. However, an embodiment of the proxy 
directory can use any number of address formats to designate a proxy address. The hotel may 
use one cache to store the information content associated with one reservation number 1320. 
Preferably, the hotel would maintain the proxy directory, which would receive requests for hotel 
proxy addresses. A request for a hotel proxy address may include the hotel name 1310 and the 
reservation number 1320. A search is conducted on the directory and a response is returned to 
the requestor (e.g. user calendar), which includes the associated hotel proxy address 1330. 

Fig. 14 is a diagram illustrating an exemplary proxy directory of the present 
invention for a rental car agency. Field 1410 contains a unique reservation number associated 
with a reservation made by the user for a rental car. An alphanumerical sequence of any length 
can be used as the reservation number, but as an example it is represented in the figure as a six 
digit number. Field 1420 contains a proxy address associated with the reservation number. In 
the figure, the proxy address is represented by an EP address. However, an embodiment of the 
proxy directory can use any number of address formats to designate a proxy address. Preferably, 
the rental car agency would maintain the proxy directory, which would receive requests for 
rental car proxy addresses. A request for a rental car proxy address may include the reservation 
number 1410. A search is conducted on the directory and a response is returned to the requestor 
(e.g., user calendar) which includes the associated rental car proxy address 1420. 
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Fig. 15 is a diagram illustrating an exemplary proxy directory of the present 
invention for a location within an university. A proxy directory is made for university locations 
since it is anticipated that college students will constitute a significant portion of the users of the 
present invention. One reason is that universities provide students with high-bandwidth network 
connections that make using electronic information more convenient. Also, college students 
have historically been eager to use electronic information and most likely would welcome 
systems such as the present invention which increase electronic information's ease of use. Field 
1510 contains the name of the university, such as The Cooper Union. Field 1 520 contains the 
name of a building within the university, such as the name "Hewitt." Field 1530 contains the 
number of a room in the building, such as the room number 207. The room may be a dorm room 
where the user wishes to view a movie, or the room may be a classroom where the user wishes to 
give a multimedia presentation. Field 1540 is the proxy address associated with the room 
specified in field 1530. In the figure, the proxy address is represented by an IP address. 
However, an embodiment of the proxy directory can use any number of address formats to 
designate a proxy address. Preferably, the university would maintain the proxy directory, which 
would receive requests for a proxy address. A request for a proxy address may include the 
university name 1510, building name 1520 and room number 1530. A search is conducted on 
the directory and a response is returned to the requestor (e.g., user calendar) which includes the 
associated proxy address 1540. 

Fig. 16 is a diagram illustrating an exemplary proxy directory of the present 
invention for an internet service provider. The present invention not only allows the user to pre- 
loading information content to a physical information appliance at a physical location, it also 
allows the user to pre-loading information content to a virtual, network location as well. When 
the user views information content through a network connection operated by an Internet service 
provider, he may choose to pre-loading the information content to the Internet service provider 
so that he may view the same information content when he establishes another network 
connection at another location through the same Internet service provider. Field 1610 of the 
Internet service provider proxy directory contains a user identification. An alphanumerical 
sequence of any length can be used as the reservation number, but as an example it is represented 
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in the figure as a six digit number. Field 1620 includes an address of the proxy that serves the 
user. In the figure, the proxy address is represented by an IP address. However, an embodiment 
of the proxy directory can use any number of address formats to designate a proxy address. 

Fig. 17 is a diagram illustrating an exemplary proxy directory of the present 
invention maintained by an automobile manufacturer. Field 1710 contains a Vehicle 
Identification Number (VIN). An alphanumerical sequence of any length can be used as the 
reservation number, but as an example it is represented in the figure as a six digit number. Field 
1720 includes a proxy address associated with the automobile. In the figure, the proxy address is 
represented by an IP address. However, an embodiment of the proxy directory can use any 
number of address formats to designate a proxy address. Preferably, the automobile 
manufacturer would maintain the proxy directory, which would receive requests for a proxy 
address. A request for a proxy address may include the VIN 1710. A search is conducted on the 
directory and a response is returned to the requestor (e.g., user calendar) which includes the 
associated proxy address 1720. 

It is important to note that at times the actual physical location of the information 
appliance where the pre-loading takes place may not have been determined at the time a request 
for pre-loading is made. For example, in the case of a flight, the user may request pre-loading to 
a specific flight number of a specific airline, but at the time of the request, the airline may have 
not yet assigned an aircraft to the flight. Similar situations are conceivable for rental cars, hotel 
rooms, and other locations. In such instances, the present invention will pre-loading the 
information content into a temporary proxy. When information on the physical location of the 
information appliance for pre-loading is made available, the Scheduled Pre-load Table (SPT) of 
the temporary proxy will be transferred to the proxy server associated with the information 
appliance, so that the information content will be transferred to a cache associated with the 
information appliance. 

Fig. 18 is a diagram illustrating an exemplary message format by which a proxy 
server may communicate with a billing server to record charges incurred for information content 
pre-loads. Field 1810 of the message contains a unique user identification. Field 1820 contains 
the network address for the information content that was pre-loaded at the request of the user 
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identified in field 2010. Field 1 830 contains the date and the time the pre-loading took place. 
Field 1 830 is significant since financial charges depend greatly on the time that the pre-loading 
took place. For example, charges for pre-loads may be the largest at a peak traffic hour, such as 
during the afternoon, while during early morning hours the charges maybe the smallest. 

Although illustrative embodiments of the present invention and various 
modifications thereof have been described in detail herein with reference to the accompanying 
drawings, it is to be understood that the invention is not limited to these precise embodiments 
and the described modifications, and that various changes and further modifications maybe 
effected therein by one skilled in the art without departing from the scope or spirit of the 
invention as defined in the appended claims. 
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